The study was carried out in the western region of Kazakhstan onakzhaik meatwool sheep with crossbred wool. The article presents the research findings of meat productivity and characteristics of carcasses of young animals of akzhaik meat-wool sheep, obtained from different selection options. The aim of the research was to get preliminary information for future studies that would allow a scientific basis for ways to increase production of sheep due to a fuller implementation of the breed'sgenetic potential. Encouraging results have been obtained in terms of increased meat productivity and quality of lambs carcasses, which can be used to produce high-quality meatin the 4.5 months of age.
In Kazakhstan, one of the most promising meat-wool sheep breeds with crossbred wool is akzhaik meat-wool breed, approbated in 1996 in the Western region of the Republic. To date, sheep population accounts for more than 30 thousand animals. According to Terentyev, 2001 , distinguishing feature of this breed is that in the breeding process were used only mongrel animals, namely fine-wooled, semi fine-wooled and coarsewooled breeder ewes and Lincoln and Romney Marsh breed rams, having 1/4-3/4 of blood of nativebreeds, followed by pure breeding of desired animals.Sheep have a high meat and wool productivity: body weight of rams is 94-137 kg, of ewes is 55-70 kg, scoured wool fleece amounts for 4.8-6.1 kg and 2.5-3.1 kg,respectively,crossbred wool length is 12-18 cmwith fineness quality index of 58-50 (fineness quality index of ram woolis 50-46) with a large wavy crimp, white in color with luster shine.
Since the breed approbation in 1996, focused effortwasdirectedto build a new interbreed factory-type sheep of akzhaik meat-wool breed. Animals with high meat qualities fulfilling the market requirements, as well as adapted to sharp continental climate, were selected to form special groups. Long-term effort of scientists was crowned with success, and in 2013 a patent was granted for interbreed factory-type meat sheep, which exceed the standard breed by 4. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] .0% in terms of body weight; by 13.1-24.2% in terms of original woolshearing, by13.6-33.3% in terms of scoured wool shearing, and by 4.5-18.4% in terms of the wool length.
As reported by Zapasnikien and Nainien, 2012, in accordance with the current requirements of the domestic and international markets, the increase in sheep meat productivity is considered as the most promising trend. The aim of the conducted study was to evaluate the meat productivity and carcass characteristics of young animals atvarious selection options of the akzhaik meat-wool sheep. This was consistent with the views of Shynybaevet al., 2008, Kolosov and Shirokova, 2012, as well as Pannier et al., 2014 , who noted the increase in the proportion of young animals in the meat contingent of sheep due to the preferences of consumers, which were caused by high nutritional value, better digestibility andgustatory quality.
According to Pereira da S. Santos, 2014 and others,the animals with large body weight and a high level of precocity do not always give at slaughter the carcasses of good quality.Therefore, when studying the influence of interbreed meattyperamson meat productivity of nonlinear akzhaik meat-wool sheep, the followingquality indicators were considered:weight and yield of the main products of slaughter, weight and yield of byproducts, variety assortment of carcasses and meatiness coefficient, eye muscle area, and the chemical composition of meat. This is consistent with the statement of Ramírez-Retamalet al., 2013, indicating a need to measure various objective criteria for assessing the quality of the carcass.
Methodology
The study was conducted during the period from November 2013 through August 2014 in the breeding farm of akzhaik meat-wool sheep breed of the West Kazakhstan Agricultural University named after Zhangir Khan. The experimental scheme was to compare the meat productivity of young animals obtained by homogeneous and heterogeneous selection: 1)
The first group included akzhaik meatwool rams of meat-type (n=3) with nonlinear akzhaik meat-wool ewes (n=100);
2)
The second group included akzhaik meatwool rams of meat-type (n=3) with akzhaik meatwool ewes of meat-type (n=100);
3)
The third group included nonlinear akzhaik meat-wool rams (n=3) with nonlinear akzhaik meat-wool ewes (n=100).
According to Sadykulov, 2003 , precise and final judgment on the quantity and quality of meat can be obtained after the slaughter of animals. A controlling rams aged 4.5 months were subjected to slaughter immediately after weaning. To do this, 3 rams, the most typical for their breeds,were selected from each group.
Morphological composition of the carcass was determined by dissection of the carcasses. After 24 hours of cooling at -2 +4 0 C,the carcasses were subjected to cutting into individual cuts according to retail butchering diagram. Based on anatomical deboning of the carcass, relative and absolute content of bones, tendons and meat parts was determined, as well as meatiness index (output of the meat per 1 kg of bones) in the natural anatomical parts and the carcass. Eye muscle area was determined to assess carcasses meatiness.
Characteristics of the chemical composition of rams'meat was produced by standard techniqueat the West Kazakhstan Agrarian Technical University named after Zhangir Khan.
RESULTS AND DISCUSSION
Research by Barwisk and Tbiwaites, 1980, as well as Terentyev, 1984, proved that key factors in the study of meat productivity of sheep are slaughter yield, slaughter weight and carcass weight. Data on weight and yields of the main slaughter products of rams are shown in Table 1 .
Thus, according to the control slaughter, the best meat productivity was achievedfrom the rams of the second group. In terms of slaughter weight, they were superior to the rams of the first group by 1.3 kg or 8.9%, and of the third group -by 2.6 kg or 19.5%. At that, the difference between the two hybrids of both selections was statistically significant (P> 00000.95-0.999).
The first two selection options involved meat-types tudrams. In the first group the parent pairs were produced from meat-typerams and nonlinear ewes, that is, animals of the first quality class from the common flock. In the second group, both rams and ewes were of meat-type, the third group included nonlinear rams and ewes from the common flock.
When comparing groups I and III, we may note advantage of the group I over the group III. Thus, in terms of slaughter yield, group I was superior to group III by 1.3 kg or 9.1%. Hence we see the paternal effect on meat indicators of the offspring. Here meat-type stud rams are improvers of meat productivity.
Noted lower content of visceral fat in the group II shows the superiority of these hybrids in terms ofmeat quality.
In general, carcasses of all rams were well formed and were typical for meat-wool sheep produced by meat-type studs having better slaughter indicators.
Animals by-products are secondary products produced by slaughtering animals. According to Litovchenko and Esaulova, 1972 , their yield is mainly dependent on nutritional status, sex, age and breed of sheep. In average they amount for 14.7-17.7%.
As for yield of the Animals by-productsof the first and second categories in different experimental groups of young animals, no essential differences were observed ( Table 2) . In terms of relative development of the liver and stomach, the rams of the groups I and II had slight superiorityas compared tothe group III. This is apparently due to the fact that groups I and II included meat-type animals.
In all three groups the heart weight varied between 0.175-0.178 kg. The lungs weight ranged from 0.385 to 0.570 kg. When studying the heart and lungs, it should be noted that in the offspring of akzhaik meat-wool rams of meat-type these organs are higher by weight than those ofthe offspring of non-linear sheep. Enlargement of the heart and lungs can be explained by the feature of meattypeanimals, bred in harsh continental climate.
The total yield of theproducts from slaughtered animals, including by-products of the first and second category, was 56.06% in rams of the group I; 58.53% in group II, and 55.5% in group III.
As is obvious from Table 2 , a higher yield from slaughtered animals products was obtained in young animals in group II, where meattypeanimalswere involved from both parental sides;the second place was held bygroup I, where from the paternal side were selected meat-type stud rams; slightly lower figures werereported in the group III, where the parents were nonlinear animals.
Carcass quality is largely determined by the yield ofthe first gradecuts, because the nutritional value of meat and eating qualities of different parts of the carcasses are not the same. Unit of meat, taken from the loin, is nutritionally equivalent to two units of meat, taken from the neck.
It was noticed that a higher yield of the first grade cuts is available from lambcarcassesof groups I and II (Table 3) . In terms of yield of first grade junctures, the lambs of group II exceeded their peers in groups I and III by 1.9 and 2.04 kg, or by 10.6 and 21.9%, respectively. In terms of this indicator, the lambs in group I were superior to those in group III by 0.95 kg or 10.2%.
In terms of yields and breeds, our findings are consistent with the studies of Kazihanov, 1983, Biltuevet al., 2000, and Erokhin, 2008 .
Graded assessment of carcasses showed that the proportion of valuable parts (hotel rack, shoulder and back side) is higher in rams resulted from selection options, where parental pairs were of meat-type animals as compared with the rams resulted from non-linear animals.
High absolute and specific weightof the first grade junctures in meat-wool meat-type rams is explained, apparently, by the fact that those parts of the sheep skeleton that grow more quickly in the animal'spostnatal ontogenesis, i.e. mostly flat bones, which attach more muscles and carry more fat, and muscle tissue that makes up first grade junctures, are formed more actively in fast-growing rams than in slow-growing animals. This is also consistent with our observations over the growth and development of experimental rams. Meat-wool hybrids have high growth energy of flat bonesthat is characterized by measurements of such indicators as girth, chest width and bodylength.
The meatness may be assessed by the ratio of the meat parts, bones and tendons in carcass, i.e. by morphological composition of the carcass. Studying of morphological composition allows determination of the amount of edible and inedible partsof the carcass, whose proportion depends on the animals' fatness, breed and age. With increasing fatness the mass of muscle and fat tissues increases.
According to Erokhinet al., 2013, Shija and others, important indicator of meat productivity is the morphological composition of the carcass, which characterizes the proportion of its main partsresponsiblefor nutritional value. According to Razoznaev, 1987 , crossbred rams are characterized by a large percentage of the mass yield of muscle and fat tissue. That's why they have a high meatness coefficient.
For the most complete qualitative assessment of young animal carcasses, dissection of all junctures was carried out to separate flesh, bones and tendons.
Morphological characteristics of ram carcasses are shown in Table 4 . Dissection has shown that the carcasses of all tested lambs contained a substantial amount of flesh (Table 4) . In this case, the best ratio between the flesh and bones was found in the lambs of group I and group II; at that, they surpassed the animals of the group II in terms of flesh content by 1.0 and 2.1 kg or by 10.6 and 22.3%, respectively. In turn, this indicator in group II exceeded that of group I by 1.1 kg or 10.5%. In the groups I and II, meat-type stud rams were involved aspaternal parent during the breeding.
When considering percentage ratio of the bones, the lowest indicator of 21.8% was observed in the animals of group II, where both parental pairs were of meat-type.
Noted superiority of progeny in groups I and II is, first of all, due to precocity of the animal, its size, body type and massiveness of the skeleton, peculiar to the meat-type animals.
The content of the flesh and bones in the carcasses of test rams, as well as their proportion, was different and can be assessed by the meatness coefficient. Thus, meatness coefficient in rams of group I was 3.46, of groups II and III it amounted for 3.59, and 3.35, respectively.
Eye muscle area is another indicator, characterizing the meatness of the carcasses (Table 5) .
Measuring the eye muscle area showed that rib eye (longissimus muscle) was thicker in young animals, where the parental pairs from both paternal and maternal side were represented by meat-type animals, compared to that of animals of the group III, where nonlinear animals from common herd were selected as parental pair.
Better development of the rib eye was observed in the rams of group II, where meat-type animals were selected from both parental sides, and they exceeded group I by 7.8%, and the group III-by 13.1%.
The fatness degree and uniformity of the carcasses of experimental animals was tested by the thickness of fat between the 12 th and 13 th sternal spinal bone over the rib eye of the back, as well as along the whole carcass.
Thus, carcasses of rams in all three groups were characterized by a uniform fat thickness throughout the carcass. The best indicators of the fat thickness were noted in rams of groups I and II, equal to 3.4 and 3.5 mm, respectively; somewhat poorer indicator of 3.1 mm was noted in carcasses of the rams in group III.
Noted differences primarily resulted from the use of sheep of akzhaik meat-wool breeds, obtained by selection in a different productivity lines. Improvement of meat-type sheep of akzhaik meat-wool breed was carried out towards increasing precocity and maximum development of nutritionally most valuable parts of muscle and fat tissues. Consequently, contemporary specialized meat sheep breeds and their crossbreds are characterized by low weight of the bones in the carcass. This is confirmed by the data of Erokhinet al., 2010, according to which the proportion of various tissues and organs in sheep of different productivity lines and economic use is different. Meat breed sheep have more strongly developed muscle and fat tissues and much weaker the bone tissue and skin, whereas the wool sheep is characterized by preferential development of skin and bones. The most important indicator, characterizing the merits of sheep meat, is the chemical composition of meat, because slaughter weight, slaughter yield and morphological composition of carcasses provide only a quantitative characterization of meat products.
According to Sabdenov et al., 2010 , when assessing the quality indicators of animal's meat productivity, great importance is given to the chemical composition of meat, which determines the nutritional and caloric value of the product. The chemical composition of the rams'meat is presented in Table 6 .
According to chemical analysis, the meat of rams from group II contained less moisture, higher fat and higher caloric capacity. The fat content in this group was by 5.1% greater than that in the group I, and by 11.3% greater than in the group III. This is due to the ability of meatwool sheep of meat-type to form the body weight during growth due to the development of both muscle and fat tissues.
The nutritional value of sheep meat also depends on the protein composition of the structural elements of the muscle fiber. According to Yuldashbaev et al, 2005 , the greatest nutritional value have sarcoplasmic and myofibrilar proteins, as they contain the complete set of essential amino acids and are easier to digest. Connective proteins, due to low content of essential amino acids and the complete absence of tryptophan, are referred to non-digestible and deficient proteins. Since the tryptophan is available in the connecting proteins, and native proteins are lacking oxyproline, their proportion to some extent characterizes the content of native and deficient proteins in meat. Meat protein quotient is expressed by the ratio of tryptophan to oxyproline; the higher this ratio, the higher the nutritional value of meat. In our experiments, the best protein quotient was observed in the group II (5.71), which was slightly higher than that in the group I(4.19);the lowest protein quotient(2.70)was observed in the group III.
Our findings are confirmed by similar studies of Borovskaya, 2004 .
CONCLUSIONS
Taking into account the results of the slaughter, varietal cut, dissection, chemical composition and sensory analysis of the meat of experimental rams of akzhaik meat-wool sheep breeds, it can be concluded that in terms of meat productivity, meat-wool young animals of meattype have significant advantages; young animals, born through diverse selection take an intermediate position between the young animals of meat-type and the young animals, born from nonlinear parent animals.
The research is carried out in the framework of the program "Improving the genetic potential of sheep (fine-wooled, semi fine-wooled and semi-fat breeds) and goats", state registration number 0112 RK 03038 within the measures on "The development of effective methods of sheep and goats breeding and reproduction by the improvement of existing breeds and creating new breeds, types and lines". Materials obtained in the current research will be further used in the selection of meat-wool crossbred sheep.
